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Abstract 



Constitution 



carbon m onoxidT„L " " aU ° Wed ^ «* 

nox ld e. where sa.d reaction is carried out i„ . reaccion 



system in the presence of /a\ 

essence or (A) one or more substances selected 

rem palladium and palladium compounds, (B) a manganese compound 

(O a cobalt compound, and (D) one or more inorganic halide* 

selected from alkali metal halides and alkaline earth metal" 



halides . 



Effect 



An mdustnal manufacturing method for aromatic carbonate 
este« xs offered that allows for the efficient manufacture of 
aromatic carbonate esters while maintaining high catalytic 
activity. * 



Claims 



1. A method for manufacturing aromatic carbonate esters 
wherexn an aromatic hydroxy compound is allowed to react with 
oxygen and carbon monoxide, said method for manufacturing 
aromatic carbonate esters being characterized in that said 
reaction is carried out in a reaction system in the presence of 
(A) one or more substances selected from palladium and palladium 
-pounds, (B> a manganese compound, (C, a cobalt compound, and 
(D) one or more inorganic halides selected from alkali metal 
halides and alkaline earth metal halides. 

2. The method according to Claim 1, wherein the inorganic 
halide ls a substance selected from chloride and bromide 

3. The method according to Claim 2, wherein the inorganic 
halide is a substance selected from cesium chloride, sodium 
bromide potassium bromide, rubidium bromide, cesium bromide and 
barium bromide. 



Detailed explanation of the invention 
[0001] 

Industrial application field 



The present invention concerns a method for the manufacture 
of aromatic carbonate esters using a special catalyst. Aromatic 
carbonate esters, particularly diphenyl carbonate, are useful as 
raw materials in the production of polycarbonate and other 
substances. 



[0002] 
Prior art 



In the past, methods wherein an aromatic hydroxy compound 
and phosgene are allowed to react have been used for 
manufacturing aromatic carbonate esters. However, these methods 
are undesirable due to the high toxicity of phosgene. Thus, a 
number of methods have been offered that do not use phosgene 
whereby aromatic carbonate esters are manufactured in a reaction 
between an aromatic hydroxy compound, carbon monoxide and oxygen. 

[0003] 

With regard to catalysts that are used in such methods, a 
method is described in Japanese Kokoku Patent No. 
Sho 56 [1981] -38144 wherein a palladium compound, a compound 



llToTll 3 mSCal £r ° m 9r ° UP IIIA ' ™' VA ' ™' ™. via or 

described xn Japanese Kokoku Patent No. Sho 56 [1981] -38145 

iT a ::;;^::irr po z d ' ™ ese conpiex ' ~ bait 

Kokai p r ! 1CCanC are used; a ™"hod is described in Jaoane- 
Koka. Patent Application No . Hei 1[1989] . 16S551 ; S " 

palladxum compound, iodine compound and zeolites are used- a 
method is descrihpri ^ T sea ' a 

^990,-104564 hren TllnV^ ^ *>• "i 

tHral „ ™erein a palladium compound, divalent or 

tnvalent manganese compound, tetraalkylammonium halide and 

cobalt compound tetrla kv " * PalUdiUm C ° mP ° Und ' 

a method J deLbed ^ ^ 

catalv,r deSCrlbed ln °-S. Patent No. 5,142,086 therein a 
catalyst comprising a metal auxiliary catalyst selected fro! a 
* compound, quaternary ammonium salt, cobaU 

PPer and an organic auxiliary catalyst selected from an 
aromatic ketone, aliphatic ketone or aromatic polycycUc 

pallalu! co ! 5C1S931 - 25095 Palladium or a 

are used ' C ° balt °° mP ° Und ' h * llde ^ ^ * 



[0004] 



In addition, examples of methods that are used in order -o 

i:r;\w e - hydroiysis ° f the — 1 1 ;° 

ge quantity of desiccant is used simultaneously (Japanese 



Application N o. She 54 [1979] -135744 , and a method 
wherein water i s removed by distillation of che - 

(Japanese Kokai Patent Application No . Hei 4 (1992 J -261142 ) To 
describe catalyst systems that have been offered in the past in 
general terms, the systems can generally be conceive! a s " lng 
three-component systems consisting of palladium catalyst * 
auxiliary catalyst ♦ additive. In the reaction between the 

carbonate ester is generated by the palladium catalyst under 
ac die conditions, the auxiliary catalyst re-oxidizes the 
palladium catalvst 3 ft- S r hv,„ 

in order to accl erate Lid ^ ^ m 

cobalt- acceier ^te said reaction. Manganese compounds or 

cobalt compounds are particularly useful as auxiliary catalysts 
and compounds containing bromide ions are particularly useful as 
additives, in addition , che use Qf hydroguinQne J ™« 

auxiliary catalysts or amines and other bases also appears'tHe' 



[0005] 



Problems to be solved by the invention 

addit ThS inVent ° rS ° f Che P«"»t invention et al. carried out 
addition tests and other investigations of conventional 
technology using phenol as a substrate, and discovered the 
following problems with conventional catalysts 

(1) Although the reaction progresses at a sufficiently high 

catalyst, the reaction stops mid-way, and moreover, hydrolysis of 



ct P ;:i e :i d thac are prod - d «>«*«....*» - che „ t . r chac is 

The present invention solves these problems with the 
f or r Zl°£ C ° n 7 ti0nal C3CalySt and « ~^ 

-fid^tLe^rr: °: aromacic carbonacs esters —«* 

nuracture of carbonate esters is possible while 
maintaining high catalytic activity. 

[0006] 



Means to solve the probl 



ems 



The present invention was perfected when the inventors of 

the present invention discovered that the rate of product!! of 
arc t carb0Mte ssters ^ increased P due on of 

catalyst system described below. Specifically, the present 
-ent.on is a rae thod for manufacture aromatic carLI 2 este rs 
"herexn an aromatic hydroxy compound is allowed to react with 
o*y g en and carbon monoxide, said method for manufacturing 

rlZll Z Carb ° nate SSCerS b6in9 cha — "^ in *at said 

(A one or" ""^ ° Ut *» * »«*ion - the presence of 

ompound ;:ra s :: scances seiected from paiiadiu ™ and 

(D) one o' *. man » anese compound, ,c) a cobalt compound, and 

ha ides J"?. ln0r9aniC halideS SSleCCed fr ° m alkali 
halves and alkaline earth metal halides. 



[0007] 



The inventors of the present invencion ec . 

«* a r 0 r::r r : d chac mid - way stoppase ° f the — 

expound is used as Pr ° dUCC Chat ° CCUr When 3 

C e \rir; h s err eby the bromide ions in the ~ 

The present L ^ bra "°^ «*• bro mina tion. 

manuLL " " ^tri.! method for 

Phenol is controlled due to the synergistic action nf 
manganese compounds and cobalt compounds ° £ 



[0008J 



1. Reaction raw materials 

(1) Aromatic hydroxy compound 



inventio S nTan CiC ^ 13 in the 

i-iud pn 1" r 0matl ; m0n0 - ~ P°***«* =<™d. Examples 
tetram^r? , P - CreS01 ' **l.nol. trimethylphenol , 
etLZ h thy ' n01 ' eCh *™. P-Pylphenol, methoxyphenol 
r™ 01 ' *lorophenol, dichlorophenol , bromopd 

naphZf en0 f \r ° ther *«ol. -d isomers thereof • 

bro! ^ -^1-Phthol, ethylnaphtho!, chloronaphthol 

l: o n rr: b and ; ther substicutsd naphth ° is 

bLpnL^ls 1 hydr0XyPhenyl)Pr ° Pane "* «her 
Msphenols; var.ous biphenols; various hetero-aromatic hydroxy 



these compounds, pheno! is particiarly desirable. 



[0009] 

(2) Carbon monoxide 



The carbon monoxide that- i« • 

«n be a gas that i. , PrSSenC lnv ^"on 

substance ^ dn u ng T-l e th by f * "*™« 

-Cental inttu^ToT^ 1^ ™ ^ * 

carbon dioxide. faction, such as nitrogen, argon or 



( 3 ) Oxygen 



3 as that" 17 ChaC " USSd " ^ *"»«* in ™ ti« can be a 

influence on the reaction . T ^ * dS " imental 

dioxide. such as a,r, nitrogen, argon or carbon 



[0010] 

2. Catalyst 



(A) Palladium and palladium compounds 



The palladium and palladium compounds chat are used in fh 

^^^J?^"'* 1 ^' ~ ° th - ^carrier 

io^de, panada 1 :™: — Podium 

palladium salts- anl oall H ""^ ™ 0UMr 

oth.r- „ ■ Palladium acetate, palladium oxalate or 

aci ? saits - * — ■ 

M ll«rt- Palladium (II) acetylacetonate 

est ssr produced by the coordination « — 

' nitrile s, amines, phosphines or olefins with n*n 

of the mole r*n« ge or 10 to lm terms 

with a : : ; ~ e . t0 - h y dr 0xy compound. 

10 to 10 being particularly desirable. 



[0011] 

(B) Manganese compound 



I drvalent or trivalent manganese compound 

~IIe° LI 1 :: iDClUde £ — ~ -loride, 

carina e ZTlsTT^ SUlf "'< ™ese 

formate. JZIT^IZIT "* ^ ~ese 

acetate, manganese benzoate and other organic 



prolcM"; Z SaneS ;. ° r UI1 ' "•Wl-ceco™.. complexes 

auced by the coordination of carbon monoxide, nitriles ' 
ammes. phosphines or olefins with manganese; and mixtures of 

:r::;:: ;tr ounds £ormed in the — — * 

«olar ratio in the ran ge of 10 -. to u , wi th resect T ^ ' ^ 3 
palladium component < A , is preferred , ^ a * 
being particularly desirable. " 



[0012) 



(C) Cobalt compound 



invenSTa 1 ;: ^^^7" ^ "~ * ^ ~ 
such as cobalt " Crivalenc <"*»lt compounds, 

iodide cobalt luZT a2T T"" ^ ^ 
hydroxide and J» • carbonate, cobalt nitrate, cobalt 

y oxide and other inorganic salts, cobalt formate cobalt 
acetate and other organic acid salts; cobalt <„, « ^ 
acetyiacetonate or complexes wherein carbon monoxide, nitriles 

r:;es p o h r: 0 t:; :id? fins r ™ ated with — • - 

compounds that are generated in the 

ha r u ;rri: i thsse compiexes - The ^ ° f — < <™ 

a molar rat rea " 10n ^ ° 0 P a " icular "frictions, but 

a molar ratio m the range of 10- to 10' with respect to the 
Pa latum component (A) is preferred, with a range of 1 10 
being particularly desirable. 



[0013 j 



(D) Inorganic halide 



_ Alkali metal or alkaline earth metal halides are used as the 
inorganic halide in the method of the present invention. Examples 
of preferred halides include chlorides and bromides, with cesL 
chloride, sodium bromide, potassium bromide, rubidium bromide 
cesium bromide and barium bromide being preferred. There are no 
ZTTnZ reStriCti ° nS ° n thS ™ <>£ inorganic halide that is 

1 - to ^ Pr ! Sent inV6nti0n ' a m ° le ratl ° in the »»g- of 

to 10 with respect to the palladium component (A) is 

preferred, with a range Q f m-i hn ^2 u ■ 
. . i<ange or io to 10 being particularly 

desirable. 



[0014] 

3, Reaction conditions 



15 Perf0rmed "V introducing the aforementioned 
aromatic hydroxy compound and the aforementioned components 

carbon "'".f rea " i0n apparatus " Pressurizing the system with 
carbon monox.de and oxygen, and then carrying out the reaction 
while stirring and heating. The reaction pressure is 0.1-500 atm 
total pressure, with a range of 1-250 atm being preferred. It is 
rItL Sr ot T* StandP ° lnt ° f saf *^ the compositional 

range The "* ^ '° be f » *™ ths *°-°ustion 

Zlso-Tt rea " 10n tSmPeraCUre " in th * »*• of 20-300-C, with 
60 250 C being preferred, and 100-200 "c being additionally 
desirable. Examples of solvent that can be used in the reaction 



^i.^^: benzene ' coiuene ' xylsne - 

dioheny! etner til f^ 01 "' ^loroben.ene. diethyl echer , 

where the raw .ateriai L S ° 1VentS ' ^ «»« 

reaction solvZ Z ^ SWeS " 

an OCher solvent : n a :: n c c :; e : oc — - 



[0015] 

Application examples 



RPUcation examples and comparative examples. 
Application Example i 

3 - 63 g (39 mmol) of nhenol en -> 
PaUadiurc/carbon. 2 4 mg , ^ U0 W at0ms| ° f 5% 

30 aL. After rll HaStell °* ««»eUv. with an inner volume of 

introduced aT'o at" I 7 " 6 ° ^ « 

for 3 h at 100-C T/ * st ~rin g 

reaction, the react " " ° f th * 

yield of 5 6% nT f, ^ lC ated a diphenyl carbonate 

were not seen. ' ' <* °" «* P-bromophenol 



[0016] 

Application Exanrolpg 2->. 



Ann! ^ , reaCti ° n WaS Carried out in the same manner as in 
Application Example 1 w ^>, ^ 

in Table I were used in h SXCePtl ° n ^ ^ haUdeS Sh °™ 

were used m the amounts shown in Table I (0 60 

Table I L b reSU " ln9 diPhenyl « rb -^- are shown i„ 
oTlL JZ P ZI P ^ " °" ^ — ~ -e seen in an y 



[0017] 



Table I 



//insert table I, p. 4// 



Key: 1 Appli cat:ion Examole 

2 Halide 

3 D iphenyl carbonate yield 
[0018] 

Comparative gy aw , r1 r ± 



Anm^ h reaCti ° n ^ S C3rried ° Ut in the same »«nner as in 

Tne dxphenyl carbonate yield was 0.55% (0.11 mmol) .. 



[0019] 

Comparative v. vamrlr 2 



A reaction was carried oui- in t-v,~ 

_ iea out in the same manner as in 

Tell! T EXai " Ple ^ With th6 =<*»lt (XI, 

i s « T: hydrace was noc used - 

^1 c a : r of n% <o - 19 -» — - - 



[0020] 

Comparative Example i 



An n , f A r a " i0n ^ CarriSd ° Ut in the same t as in 
Application Examples 1 and 2, but manganese UI, acetate 



!•« .0 31 yieW ° f dip ^ -bonatevas 



(0.31 mmol) 
[0021] 

Application Examnlo 7 



Appiica:::;"!;;; r r :i:: r in the same — « - * 

Y Products o- and p-bromophenol were not seen. 



[0022] 

Application EV^ r1r g 



of manganese (III, j ' " **«P"on that 3.S rag ( 10 mol) 

-nganlse ,H " , * c «* 1 «™<»«. <« used instead of the 

-re not sL ' ^ by -^° du «* °" and P-bromophenol 



[0023] 

Application p^rr^p 9 



°f cobalt uu, ''"I mg (10 mol) 

P UCtS °" and P-bromophenol were not seen. 



• - enc -^-^cion :-7„. Hei 6 [1994J -,7: 5 ; 6 
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